DIALOG(R)File 345:Inpadoc/Fam.& Legal Stat 

(c) 2004 EPO. All rts. reserv. 

16743449 

Basic Patent (No,Kind,Date): JP 2001051296 A2 20010223 <No. of Patents: 001> 
PRODUCTION OF THIN-FILM DEVICE, THE THIN-FILM DEVICE, PRODUCTION OF 

ACTIVE MATRIX SUBSTRATE, THE ACTIVE MATRIX SUBSTRATE AND 

OPTOELECTRONIC DEVICE (English) 
Patent Assignee: SEIKO EPSON CORP 
Author (Inventor): UTSUNOMIYA SUMIO 

IPC: *G02F-001/1365; G09F-009/30; H01L-021/265; H01L-021/268; H01L-027/12; 

H01L-029/786; H01L-021/336 
CA Abstract No: *134(13)186061J; 134(13)186061J 
Derwent WPI Acc No: *C 01-253470; C 01-253470 
Language of Document: Japanese 
Patent Family: 

Patent No Kind Date Applic No Kind Date 

JP 2001051296 A2 20010223 JP 99224332 A 19990806 (BASIC) 
Priority Data (No,Kind,Date): 
JP 99224332 A 19990806 



DIALOG(R)File 347:JAPIO 

(c) 2004 JPO & JAPIO. All rts. reserv. 

06823802 * * Image available * * 

PRODUCTION OF THIN-FILM DEVICE, THE THIN-FILM DEVICE, PRODUCTION OF 
ACTIVE MATRIX SUBSTRATE, THE ACTIVE MATRIX SUBSTRATE AND 
OPTOELECTRONIC DEVICE 

PUB. NO.: 2001-051296 [JP 2001051296 A] 
PUBLISHED: February 23, 2001 (20010223) 
INVENTOR(s): UTSUNOMIYA SUMIO 
APPLICANT(s): SEIKO EPSON CORP 
APPL. NO.: 11-224332 [JP 99224332] 
FILED: August 06, 1999 (19990806) 

INTL CLASS: G02F-001/1365; G09F-009/30; H01L-021/265; H01L-021/268; 
H01L-027/12; H01L-029/786; H01L-021/336 

ABSTRACT 

PROBLEM TO BE SOLVED: To peel off a thin film device from a substrate 
without damaging the device and to transfer the device to another 
substrate. 

SOLUTION: In this method for producing a thin-film device, a first 
separation layer 120, consisting of an amorphous silicon film containing 
hydrogen, is formed on a first substrate 100 in the first process. Then in 
the second process, a thin- film device layer 140 is formed on the first 
separation layer 120. Then in the third process, a second substrate 180 is 
stuck to the upper face of the thin film device layer 140, and the first 
separation layer 120 is irradiated with laser beams to cause the phase 
transition of the first separation layer 120 from the amorphous silicon 
film into a polysilicon film and to generate hydrogen gas. Thus, peeling 
phenomenon is caused in the first separation layer 120 to cause the first 
substrate 100 to peel off. In this process, the energy density of the laser 
beams is controlled at first to be low and is gradually increased as the 
hydrogen comes out. 
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p-f7757-fT*$oTt)<tK ;-:n<=,iA-fn©^ffi 

-5 fffSEb^J^fC SlfflMlOOtLT 
«. ^©:/nirXSgfcW;U#3{f!{fH4©i§5^fc©£ffl 

[0 0 3 3] (SB 3 ©US) X.IZ. El 3 IC^-T «fc O IC. 
ilr/HXl 1 4 0 ©± cm 1 ©»** 1 0 0 t»±E» 
flj) l::&*M 1 6 0 S-J>bTSB2 ©S*t 1 8 0 £»*T 
£. 

[0 0 3 4] jg*Jf 1 6 0 **l«r««#S!l©fftt&:W 

n^ftsfeo-cbi^. :oj:^aili6 0oijj 

[0 0 3 5] ftffl 6 0JC«^S«*?[!)&ffl^-5»-& 

OTAtfjtffflt^/WXJi 1 4 0±tCi*»#J*a* 
b. -t-<0±KSB2O*S«l 8 O&m&LfzW:. »Sr^J© 

tc b fe@lk73 ffi i:it) «^»J ^® it $ -e-TWJRx 
;H7B 1 4 0 £SB2©g# 1 8 0 t$lfHSt4. 
[0 0 3 6] 1 6 0 »C«W<tSS6»»S:fflV»fc« 

0Ux.«*M5 ; /\*-f X® 1 4 0±ICig»»J^r^* 
L. -t<0±»cSB20*«l 8 0*»^bfc«, 7tSi§14 
©SB 1 ©*** 1 0 0 OfflSfc Wt3ta«tt©SB 2 ©SW 1 

8 0 ©fid© o *» ©— 73 ©fid^ e>ssi?sij{c3t sfiss^-r c: 
ttctossjSffjswibs-e-Titfit^n-f xii 4otm 
2©s*fi 8 0i^«tsm. &*5. ^Sigtt©m 

1 ©S** 1 0 0 ©fii). *5 ,ta*>frgi<S«:©Sg 2 ©S« 1 8 
0 ©ffl'l© )R73 & tgitftJ iCTt & fS It L T fc J: V CCT 
ffl^4»»atl/T8. iir/WXil4 0l:fS$: 

[0 0 3 7] «S f ll 6 0tHtt*»tt»«ffl*ffllJ 
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y5^^^t*^ttS!!©'5r= ->— A U — 4 5 1 D (fg 
p d p£) . ttS^ttX'J— #>K«©X'J-#>H3 0 4 

[0 0 3 8] Ilf/WXi 1 4 OCDfillCjftMl 1 6 0 
ZMfcTZRioQlZ. Sil2CDg#l 8 OCDfllfcftJtJf 1 
6 0^fEEl. CCD»»® 1 6 0€:^L.T, jWKx/W 
7.H1 4 0IC^2©S«1 8 O^JgSLTfect^. W.2 

o«tfi 8 oe#3&t»#«ji6**r-r*«-&«fntt. as* 

^ 1 6 0<Z>JgfiJc£*B8LT*><J:^. 10 
[0 0 3 9] % 2 18011 SS£ 1 ©»# lOOt 

*oT*>J:H. -ffctoS. *f£H7lTte. SB 1 1 0 

xA*-f 71 1 4 0 £gf 2 CDS** 1 8 0 fcHE^-r*fc«!>, 

JS2 os«r i 8 o Ktt, sif/H^s i 4 o s^ss-r 

n&v>. fol, »It/H7I14 0OM©IROS 

W»iLTI4. ^7XgM (Tg) £fctt*MfcjiSW<T 20 
maxKTWtC^ffii/^^tms. tsj*J£, Sg2 
©l#18 0(t (Tg) d£^»«tftuA«t 

8 0 0TCHT*5WJ5 0 OtKT©fc©$fflH5It 

££lCtt3 2 OTC0lT©t)©T*oTt)J:K 
[0 0 4 0] HI2<7>S#1 8 OW^ttW^tt-hLTte. 
SiS-T^ti§§©a^tcJ:oT«. &&*ifi©»Jtt (ft 

[0 0 4 1] 2 ©S« 180t btli. flIAfcf, 

t^tlS.'Sfc, SH 2 1 8 0 fet, ¥ffiTft<, ?s 

[0 0 4 2] Sg2<DS*fl 8 0 tLT^Xf-^M 

#Uxf|/>, #azfn£U>. x^U>-yUfcf U-> 
lfl^>-It^MI^ (EVA) ^ 
®#iJtl/7^X S^#'J^-P7-T >> ^li^'J^k 40 
7-C>. U&'fbtiXJk #U&-fbk*X'Jx>. #'JX 
!Pk>> #'J7SK, #'J-f=K. #'J73H-f5H. 
tJ?»J#-#*-K #U- (4 -^^;P^>-^>- 

i) . 7-f*y7-. 7f 'JJi'fcWlB. U * T^k* ^ 

Si) . ^yl>-Xfl/>*l^. #'J**Md# 

(EVOH) . ^ijxf l/>fl/7^U- h (PE 
T) . #U ^fl/>rl/7^ k— h (PBT) . > 
^D^\^-t)->T-U-7^ U— h (PCT) ^CO/^'JXX^ 
Jk #ijl-f;k # 'J X— r^k^r h > (PEK) . # 50 
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Ul-fil-X-fJ^ h > (PEEK) . tf'JX— ^ 
-f5h\ ^U7t^-^ (POM) . #U7iXl/>* 
*->h\ «#'J7iXl/>«yK, #'J7'Jk- 
K ^mm^'Jx.X^)l (&H#'Jv-) . #'Jrh5 
7Moifl/>. .yfkfn'Jx>, ^©ffi^-v 

X5Pk>&. #U*U7-f >JI. Jp'J^ftf 

x;i^, 5j?uc'^^>*. yym^&jk. mmttfvx. 

81. 7i/-MB, :x'J78fBg, ^73>fiSBB, 
fO#'jX7.7^k ->U3->»iS. #'JSl'*>*, * 

tiicn^^itts^*. 7>>f#. #U7- 

[0 0 4 3] i2 0Ml8OttT7"77?y7M 
SJHUfcW^ICtt. *SOSB2©*#l 8 OS- 

ri6»-r*dfc*<T#*. »2citfi8 0*«y5 

7fy7S«T*nil ^ffiS-^DDfi^W-r^tjO^. 
SIC, SB2©S**1 8 0^7Xf77 fi«T*ntf. 
■tntt. Sg2©S**l 8 0A«y77fy7SSt*n 

aiirr*iRfc#fij-e**. 

[0 0 4 4] SS2©S*tl 8 0tlT^77MSffl^ 
tn$Mt5^77«i:LT(l 09*. 

7.. 7-^^77, TJ'JHPctf^X. ft (7;k* 

[0 0 4 5] *^SHC*3liT. M2©I*fl 8 0 0>J 
Sfi) ®7i7r^ ^7 H U 7XSS*»Kf /WXgf 

[0 0 4 6] Sg 2 ©S** 1 8 0 tt, &fi, -fe^ 

£p D p^£#lfi£T-5ft:lc©®±. ^JA«7"'J > hS«©± 

[0 0 4 7] (S#4<£>i;f§) ^ic, 0 4ic*TJ;f>fc. 
s«i o owaasfli^sx^^-jt^Hawr*. ^© 

-So ««i o oommmfr^mto-zntii'— «fjttt. is 

1 ©S« 1 0 0 L/tfglClg 1 ©ttgftli 1 2 o tcs 

[0 0 4 8] ti£oT. gl5(C^r«t^(C. SSl©S*fl 



( 8 

13 

g§ 1 (Dftffim 1 2 0 T-^BICfd^-t d <h#T#-5. -5-© 
1»*. ilf/H7l ©SI* 1 8 0 ©^IC 

z\cdj:wz&\,»t. l<— tfft© 

BMNCfcoT* 1 ©#8fJf 1 2 0 K4s^T0l>JfMH»# 

>at## u -> u ^ >aik:«(E»-r* t fc fete 7^7 
r x -> u a 6 ***x*»iS[ai s c <t k «t & t> 

Ot*4. 10 

[0 0 4 9] £1®S^1 0 O^PJ^Lfc&lClW:, MR 
r/H 71140 ©WcHI 1 ©#8IJI 1 2 0 d <h 

ffitcioutefe-r*. ©**ri o oit 

JB105MM1 2 0©— »*»#»UTV>*«*lCt>n* 
(cR&iTfntf. 11©S«10 0OTM77©J;5& 

S** l 0 o -r-S^tfcJ; 0. 9t 20 

jgn^ h©i£MS:ia-S)Ct^T^-5 = 
[0 0 5 0] ^©iSJCTMItSn-SX^U^-JttL 

Ttt. is i ©#&£« i 2 o T'mt*immzrc\tRwmffiz 
jg;i£#£t>©T&ftwfv>a>&5*>©Tt>J:<, 
tf, ft**. TiHBJte. &n^>o 

-?-©*Tfc. ft 1 ©#8tJi 1 2 0 

[0 0 5 1] U—tffttLTtt. #8ft{*U~ tf. @# 
U—tf tf) «t*«#tf en***. I+yYU 

— tf. Nd-YAGU— tf. Arl/- tf. C0 2 30 
+f. COl/- If. H e -N e U— *f&i>Wm\zm^*> 
n, •?-©4 l T-t)X+->Vl^— 1f^#{Cjf$ LV>„ d©x 

». ««>TSB*«TS6 1 ©#HtJl 1 2 0 KffiC»-S>** 
itfXC!)&ttl*±i;S-l**Ct*»Tf**. «?T, I — tf 
JtfeRBWLfct*. SBl©aS»l 0 0^2©1«1 8 

o SHcaaLLftss z\ t&uwc* 

H5lO*«l 0 0^»*2 ©S«l 8 o<$£#ft:*sv>tt 
Hi fc<. SB 1 1 2 o T«*r* C 

id<T£-2>. 40 
[0 0 5 2] 0 7 (C^-Tipll. *»*Tffl^fcJBl© 
S#l 0 0(t 3 0 0 nmJ^±©jgglC*f LTMil^^ 

3 0 0 nm«±©iSg©7t. #J;U;f. Xe-Cl 
tf-ft («S3 0 8 nm) <SejH»rS. 
[0 0 5 3] dWiofcLT. Sfll©S**l 0 0©S® 
fflld^ U— tf ft Sr L T 7 7 7 X > V zi >M <SS 

i©»gi®i2o) ^yx-ju-r-si. eis ic^-r <fc? 

IC. 7 ; E;U7?-7.->'.Jr:>BI (or-Si) (4. #'J->U 
n>M (Po 1 y-S i ) K<E»T*. IL. 50 
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x*ji^-sACDXt>%ejHitr«&. sbi©#ssjii 

2 0 £«j£-t & -> U n >BI#}»#& UTJSnfcttJR (7 7* 
l/-->3» tC£T&oTL£(^. iBf/H7H4 
O^MStTb^y. — 7j, X*;m=— SBflEGXSl^U 
-1f7t©^S#T«. 7*^7 77->U3 >$W> 'J -> 

-r. it i (Dttffim i 2 o T©ii«*»aiEt3t*&v». * 

->U3>Ii;77l/->3>^ 

± l- t»« l t l * o mm t ©in# l x-m-r «t ? 

-fiT, *»sgT«. igi©^atei 2 o»c*f-r-sx^. 
ii 2 o*«j*-r*->»j3>«t»c$*n***«j6«*v» 

©T. ~>'J=i>J»^rt«b^U«kc>lC, M«l 5 0m 
J / cm'< 6»r»©x*;U^-««©fi^3tSfla»b. 
d©x^;i/^-ft©Ba#tCckoT->'J a >g|^6**^ 

0iJ^.t3 3 5 0raJ/cm'< &U©X 
[0 0 5 4] ^Oi^SMTl/- tfftSrSSM-rST^fe 

[0 0 5 5] fllAtf. B9 (a) . (b) 
t± 5 (C. IB 1 ©3** 10 0 ©®rt7j(S]TiSS-r -S) Xy5 
faiiJi^YTS'ln]©^*.. X^[pJ{C@tX-5 7'T >fc*-A 

(U— tfft) ©YTSTIoUC^W-SX^;!/^— 3fi«©^P7 
T-1';i'Sr^ , ^->7>»*$r ; i-r^J:-5lC^L, ^O. 

d©^-r >tf— A^Y^t^L-r^-r & lt^<, c 

iggLT§^^^. -^©ra, X^;U^-5S«tt, EI 9 

(b) C^LATStX^M-ag07'P7 7'fJl' 
\Z%tr>Tmt?Z>. f?T. JBl ©»«JB1 2 OO^f 
n©fig^ffc. ««5ttX*^-!S«A«A^0«l»U— tf 
?t<Dm$f : £:g.ll. *:<Do%\Z. 150mJ/cm ! <6 
t»©X^;P^— tf3t*aftfc«. 3 5 0 
m J /cm' < e>^©X*;i/4 ; -SS©i§!l'^-ifft$: 

[0 0 5 6] El 10 (a) . (b) (C^WIC^ 

r«t-5tc sBi©a»i o o©®rt*ifi]Tisx-r*x* 

ft&JcZ/Y^fS]©^. X^(pl(C®l/-5 7-f >f-A 

(U— tfft) ©Y73rS]IC*5^^X^;l/^-^S©^D7 
7-r>»U^^^l7<$>^^fi^^«©^$:Wr-2)J:p 

icia^u. ^o. d©^^ >t*-A^Y73i«itc-re.LT 

t-X. LT. S«±S^©U— tfft©8glt*^*Dn 
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^-©PSdH. 010 (a) . (b) iZ^T^oiZ. X* 
^-3ftflE*a»WKW«>TV»<. 10B© 
iiB*H3»Ctt. 1 5 OmJ/cm' <f.^©I*M-i 
«©{£V>l'-1fft£§tt. g^ldt±3 5 Om J/cirf 
< sn©x*;i^— «ftoflE^u— tfft££tt-5;r<hK: 

[0 0 5 7] |g 1 ©8** 100 OSSft^ U— tf3t* 
JS*tLfc£*. IS 1 ©#f§tB 1 2 0 SraaUfcSgJttfctf 
SlfA-fXl 14 0 lw^TSLT^S*Rti-r*i-& 10 
©*f?g<hLTte. MAtf. Ell lKl3S-rJ:3K:. U-1f 
ft£©JR-f-5g§ 1 ©#g§Jf 1 2 0±IZ^>^;U (Ta) 
•Oftll 1 2 4 *»i!Ers* ft#»5. CcD^ffilCi 

nai, m 1 ©#gf s 1 2 otaHLftW" tf— jttt. & 

JSStl 2 4©^BT^{CSit$n-50-C. -ttlJ:»)± 

1 4 0 tCJgi5§5£#*.& 

[0 0 5 8] JBLhW&iaSriST, ilf/HXl 1 4 
0©fg2©3S*U 8 0^O«?^7l. JB2©S»1 
8 OilC^xA'f X® 1 4 0**e^$nfcSfJK5 ? /\*'f 20 

m 1 4 0 jWgjE££*lfc3£ 2 ©3S** 18 0 S:flfflTO± 

[0 0 5 9] il©S«10 0*f.^2fflI«l 

8 0 tHif/W71 1 4 0 SIE^Lfc^Wu j&gtljfc 

ex, ffgtx/w ^»c»»r*^fitts i o 2 mtezz 
i&s-r*. jsi©**ri oo^6*2©s«i 8 

0l:SIf/HXl 1 4 OSre^LAc^. ^©fg2©3S 

«i 8 o±tiif;Hxii 4 o fc*#-r*eaifl§©i» 

[0 0 6 0] ^©J^iC. *)fIOSif/KXgf 1 

©«ifi*ftTtt, «a««nr**»«xA-f 1 4 o 

0 t» 1 ©g# lOOtSJBl O^gtS 1 2 0 TfiJ# 

r. dofc*. iif /H^i i 4 o©<»j*<=>sgi ©as 
*ti oom. aaiKiiai-rc «e 
oi, Mmmmzftsnmrrt'i x/i i 4 o^»y^- 

[0 0 6 1] *Mm-eit* Ml 4 ©IfltC&l^T , 40 

U-if3fc*flH*ri'Tlr>< ^KSS 1 ©frgtH 12 051 
j5£-r 5 -> 'J a >&©ttK* { 3Mt: LTi<> < ©ic-g-ft-t+Tx 

l©#ftSH 1 2 0*«l«r*-> , J3>«*t««Lj&:^ie 

#t-#-5. tn«. *ic»«ii2ooirt*5Wi 

[0 0 6 2] [§f 2©g|ig©Jg|§] 0 1 2iiUU0 1 4 50 
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*#H8LT. *fgi|f3©SS2©l!SS©J&S!£i&W-f 5. 
[0 0 6 3] 012 ^tVi L0 1 4 te^-rnt>. *^© 

3 ^l©*iS©^ffi 
£Kiq«. i4©IgtIIf/HXH4 0 5I2O 

[0 0 6 4] #^ffitJ. lTWgjLfcJS 4© 

llf/HXi 140i£S2 ©|$« 18 0* 
6JB3oa6««cSflE, eftiitl^Si**^. Mil 

©*js©»i8ti«ra«tt*ffiT*2©as*ri 8 0^©^ 

KfA^Xil4 0Ofe?^fr5. tEt>T. 

©ig^if&iwHiitcfT^©-?. cne>©igicoviTti, 

[0 0 6 5] ^JjgT-fc, 01 (a) tC^TJ:5(3, Mi 

i©s«ioo±ic. 7jc*^^^-r«.T ;: E;i'7 7-x->'j 

3>flt**5fc*SSl©#lWil 2 O^MUci (Mil 
©IS) . 0 2(c^-Tck^ic, c©M§i©#i§iJIi 2 0 
±i:Slf;w^ii4 0$Mn (Ms 2 oil) . 

VK\Z. m3\Z7E-$-£.?\Z. IIt/HXII 4 0©MS1 

©as# 1 0 0 ts*#«^3B2 ©as** 1 8 0 £j**r* 

(*3©Ii) . *^^T'tt. »Jfi-T*J:3K:. f2ffl 

as*t 1 8 0 fc^Rx/N'-r 1 4 0 ©fija^fijatT© 
x% &*s 1 6 0 fere at, 0 1 2 £#B8L-n£arr-£> 

J; Pic. MI 2 ©31**1 8 0^120^11 6 0 ' 
ITSIr/HXl 1 4 0 (C^»-r-5. Z. ©Ml 2 ©#(81 
1160' tLTH &ftim&*ffl*zlc8tt&*S!l& 

2 ©#gtS 16 0' *Jft*Ittt«»#J»CJ:-3T»fi!cL,fc 
0!l*l«Wr*. #.\Z. B4feHLH6tStJ:5t. MS 
i ©#-8tB i 2 o feu— if^<if©x^;^— yt&mto 
bT»l©»«JBl 2 0T?flllBS*SiBC3-a-, ^Ir 

A-fxii4o^2 ©as*t 1 8 0 (MS 4 © 

18) . ;r©SM©i*lT-fi. Mil oo«-*JBCflH»T 

[0 0 6 6] (S5CIi) uOiolcLT. WH^/t 
•f 71 1 4 0 2 ©Stt 1 8 0 IC(E? Lfc^tt, 0 1 
2\Zm?£.?\Z. IlTA-f7il4 0CTI (?g2© 
aS*f 1 8 0 iK*HM) tC*»«l 9 0 5^LTm3©2S 
#2 0 0 *«»-r*. C1©«#S 1 9 0 £#5fi£-f 

mm<D®.&t LT«. XTf^^->^. 7 1? x ) is— 

[0 0 6 7] Mi 190t LTW<fca»»»M*fflV»* 
PJx^SIfA'fXil 4 0 ©TB5»C«<kS!«S» 
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m&WM^tz'ik, Sg3cDS**2 0 0£«-&U LfrZ>'& 
M2 0 0 £S.»*HftT-&. 

[0068] «*b not hTXMimmmmzm u 

»S L < tt3tai8ttO* 3 ©S*f 2 0 0 cDffiffi 
«36»6>l6*HH*r*. SS**JtUTtt. lix/HXi 
1 4 0 »ft*«afl&«®tt*3Ne/9 
t^ntf. Tfrgi&ttCDS 2 ©a« 1 8 Oflto* I, 
Tfc«fc^U «2©S#1 8 0©«*J:tfi63©S#2 10 
0 0 CDfl!l©5R^e.3t*gg*i-LTfeJ:l-i. &*3. S3© 
S«2 0 OlCftSJf 1 9 OSJgfiKL, ^-C0±!C»Mx/N* 
-fXH4 0^tLTfe^K S3WM2 0 

0 i^safttiigi&w-rss^fctt, 1 9 o © 

[0 0 6 9] S2cDg#l 8 0*5cktfSfS3c7)S#2 0 0 
tt. Si 0 0 titttUT. W*MS*»W<ttt«Sd: 

jreau s i ©as» i o o ©fljtcjtttx/x-r xiuo 

Zmi&Vtz®:. ^©iiT/HXH4 0^2©M 20 

1 8 0 tested U U^l:S3©a«2 0 0l:g?t 

S 2 CDS** 1 8 0 fecktfSg 3 ©S« 2 0 01: 
tt. SSBStWXJI 1 4 0 S»*t5I©llK*#l:i 

Kr/H7l 1 4 0<DMl&<D&e>m&UgZ%Tma xt 
Lfct^T. S2cdS#1 8 0M^3©S^2 0 0£ 
Mt^TOibTIJ, ^77gM (Tg) SfcteiK 

«. £2©3S*fl8 0tt. (Tg) £&tt 

$fcft:.j£a«8 0 0 < CJJ(T&-g>t^4 5 0 CCtTFcDfecDSffl 30 
H*C£**T*, £<=>iC(43 2 0'CJ^T<D*>cDT';g>-?T 

[0 0 7 0] £3<Z>£#2 0 0©*«»1*tt£LTtt. 

•SfccDT&oT&J;^,, 
[0 0 7 1] S3 ®£ft 2 0 0 t LTtt, 0!l*.tf, K£ 

7 5 7.7- y 9 SIR, $>Z>W$.frUK)msb<D-77 7.^yZ> 

JBiTrs*ffi©a»l::J;oT«afe 40 
S3cDgf*2 0 0t4, ¥«Tft<, A 
ft L T 1/ > -5 1> CD T & r> T t> «fc ^ . 
[0 0 7 2] S3©Slf2 0 0 tLT7'7Xf7^1S 

*S£&. x^u->-»ifctfx;u#a-&# <eva> « 

^U>. #'J7=K. #'J-f5K. #U75H-fSK. 50 



i) . 7**;-?-, 7?>j)i>%mm, ^u/^m^ 

fit) . ^^->*x>-X^U>*M-&^. #'J:*#S-&# 
(EVOH) . 7f?'JX^U->^U-7^ 1/- h (PE 

t> , ^>jy^u>^uy^u-h (pbt) . yj-> 

^D^^it>-xU->'^U- h (PCT) ^cD^UXX^ 
;k *Ul-fik #UX- r)VTY> (PEK) . # 
'JI-f;l'X-fJI'7-h> (PEEK) . #'JX- 5^1/ 

-rst 5 , #'J7-fe^-;u (pom) . ^U7ixi/>t- 

K *f»#'jX7f;i' («fl!S'J7-) , dfjf 

x;u&. #U9U^>S. 7y*=fA». IHt#Ui 
^U>^cD#«j3ipJ^t4x^X h v-. x#*->& 
ffi. 7i/-)H»E xtU7ttf|g. ^55>iB. Ti@ 
fB#'jx^f)k ->'Jn->«fflg, ^»J"?U^>^, * 

7n«S3W*(fsn, ^n&cD'S^lffi. ifctt2«K 

[0 0 7 3] S3 CDS** 2 0 0 tLT^77?7^SS 
*ffl!/ifcS-&fCtt, *^©S3©g#2 0 OS—teWI' 
*»nut!5»TS5. S3CDS#2 0 0*^5 

x^v*«*-c*ntf, i^tts^iaosw-rsfccD^. 
etc, ss3©as#2 o o^^^^y ^asr»ntf. 

*m:JX h^Signx hri<te<^tf£l/>?fij*fc<&*. 

*n«. S3 ©s#2 o o^xf y^a«T?*n 

[0 0 7 4] I3©S^2 0 0iLT^7XiS^ffl^ 

x, y-^'SKTjp-x, Tj'jSK^^x. $g (t;p* 

•J) ^/^X, AU^7X, *^^-f»^7X<|5A<* 

tfe.n^>= c©^s. '7--r^^5'xy.ncDtjcD«. ^r-r 

[ 0 0 7 53 *^©.IC*3UT, S3CD*«2 0 0«, 

mm) o7> f-r ^7 k 'j ^ xasstrt-r* 
z.iit>7-y*)u*. mm®. mm<*m. mmm. *m 

&m=?<D£.o\Z. T^/WXCD-gBS^fiK-r^fccDTabo 

[0 0 7 6] S3CDSW2 0 0(4. ir^ 

**tjffi^cD#jgT*-pTt>«ttiL. & 
^a D D^S^fi£-r^ffi.«CDE5±. mx-ttzfV > h»«CD± 
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[0077] (in 6 ©us) #.iz. m 1 3(c*-r«tp 
ic mmm\ti$kmmfrz>tj.z>m2<Dftmm i 6 0- ^sn 

»U gftJgBUjS-a-.s. C©!£JIL Sf§2©#gfJfl 6 0' 
cD«»^^'?i$-5/ia6. Jg2©S**l 8 0^SfMxA*-f 
Xd 1 4 0©$J#> 6 fjT^-r i©f 2©S 

**1 8 OIC^Tfc. ^L^^i6tt«#ffl^»*-r 
^>^<hT-. iNIO>iU<£ffl-r^^ i#T*£-5>. fg2 
©#gtJI 16 0' <hLT7jc}g14«^JS:ffl^feS^IC 
te. <!:t>if§2©#iifJl 1 6 0 ' £-£tfgI* 

Kg-fcHlfJ;^. 10 

[0078] 0 1 4 izijk-rjzoiz, 
m i 4 ocDmmzmz>?&2CDftffim 1 6 o ' £R£*t 

3. *CDJB». ^3Ol»2 0 0l:IIf;HXil4 

[0 0 7 9] Jg 1 ©S** 100^6^2 ©S** 1 

8 0 (CSiBlxA'-f 7>J! 1 4 o 

CT. Wfltx/W Xl:iSt5^IftS i 0 2 g|fc£S 
J|lOS#10 0*6JB2OSWl8 

0 IcSJgx A^T XJI 1 4 OSrC^Ufcl*. **l»ttJB2 20 
CDS** 18 0*^^3 CDS** 2 0 0 l:g|gf/H XJf 1 

4 0*fi^bfc». B2CDS** 2 0 0»SV>»i3(!)X 

** 2 o o ±T*DI5\> w xiHO k:»-r*E*#o* 

[0 0 8 0] CCDJcofC. *JBIB©«W5*mxSill 
©SKi&^fteT-te. JB4C0IflK*J^T. Is—tfitt&mSt 
l,T^<??>izmi<DftMmi 2 OSr*fig-r*->Ua> 

m<» , &m.im.\ } c < ©tc-g-fc-tt-Tx*.^*— 

®SB«*^ii5^fttC^t^-e-SCDT-, SSl©#iStJil2 

tt. «R5*A-fXJBl 4 04 2E. if£2rr-5CD-e. 13 
CDS** 2 0 0 ±T©»J&xA'-f X§ 1 4 OCD««59^ 
tt. H2'C*t«t5l:SllO»*fl OOlCilr/H 

[0 0 8 1] [*-©{fi©^86©J£ag] ±f2©M5l 

CVDS (4 2 5*0 \Z J: Om^Ltz^m^ 0)7=E)l 
7 7 7 y 'J 3 >1^$ 1 OMI 1 2 0 i: LTi ^fc 40 

©«fWlC**-f * > £ ^ A L 7 7 r X -> U n 
££l 1 ©#giJI 1 2 OtLTfflUTfci^. 

[0 0 8 2] [IS 1 CD^Sggaj] *^Bj©m 1 ©3»li£©^ 
»Oj|#«i]tUT. Hll 5ftUL02 5&#MLT, SB 

1 CDS** 1 0 0 OffldlC. CMOS*gig©TFT (Sir 

£#tfgfflg?A*-r *Jf 1 4 0 £J£fi£L. £©x 
4 0£S5I2©S**1 8 Olce^LfcjSBI-rA* 50 
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-fTsmwtDmj&jjm&mwtz. mi ss^l@2 5 

tt. dCDSifi^ftCDXa»fS0T*-5. 

[0 0 8 3] (SB 1 ©IS) 121 51C^-r«t5JC. 
T-te. 5£*tgfc£©a3ttt©S*a*Sfc** 1 ©S** 
1 0 0J:(C. 7jc^W©T : E;i/7 7X-> , J=i>K^€>fj: 
•SIS 1 ©#HiJf 1 2 0 *^JT«, i50m 

mxg|5 Ommxf^ 1 . lmm«5^M (tM: 
1 6 3 0t. m£L : 1 0 7 OTC. X^->V t)-'©gi§ 
^ : mil 0 0%) *»6tt*SB 1 ©S** 10 0 Srffljgc 

u cojBi©**ri o o©H-®fc»uT, mn#x t 

UTS i 2 H 6 ^*«l>t^5X7CVDft (4 2 5 
"C) fC«tD. BIJPaU 0 0 0 nmO*^f©7t;i'7 
r^->'jD>K^6«:S3Bl©»««l 2 0 
-5. 

[0 0 8 4] (^2 ©IS) &.IZ. mi ©#Ht« 1 2 0 
©±(C. ^XTCVDS (S i H, +0 2 137. 1 0 
0*0 tCcfcD. MJ¥^*2 0 0 0 nm©S i 0 2 mfrbfc 

4 2$M*S. 
[0 0 8 5] &tC, ^fUSS 1 4 2©±l~. LPCVDS 
(S i 2 H 6 137, 4 2 5t) {C=fc9B£JP#5 0 nm7 
t^77X©yU3>Il 4 3^^j5gT-5. C©->'Jn 
>8tl 4 3f4TFTO«»Ji*»lSr*fc«)©*Wflsfflt 

[0 0 8 6] ^('. fg 1 ©S** 1 0 0 tC*5lAT-> 'J n > 
Ml 4 3/^j£$nT^-5«fr><=>. i&^#3 0 8 nm© 
U— tf-7fc£fl8*fU ->U 3>Bt 1 4 3 KU— tfTx- 
;U*J6-r. C*ll:±D. y'j3>gl4 3(t W&SAt 
LT7 : &;1'7 7 X -> 'J ^ U -> 'J n >Jg t.ts. 

2>. Z\Z.-?ftvl'-*fyt<Dmtt\*. B4©ISIC*5^T 

micoftffimi 2 o-?mmm&&igz\t£i£z>tztf>izm$i 

[0 0 8 7] #.\z. m 1 6 ic^-r i c> (C. -> U n >M 1 
4 3 £A3>-x>yLT, 5 1 ^^;PA5'-> < i:L.T7'r 
7>Fl44a, 1 44b^Mtl>. 

[0 0 8 8] ^(C. EI 1 7 I'ScTO: 5 C TEOS-C 
VDj* (S i H 4 +0 2 #7) ICiD. KJP^l 2 0 0 
nm©S i 0 2 frZfc&y— h^ill 4 8 £J£fi£T 

[0 0 8 9] fr\Z. E! 1 8 fC*TJ;e>(C, #'J->'J3> 
B»*Ni&l**»5S:4y-Hil 5 0 a. 150 

[0 0 9 0] nil 9tc^-Tct3lc« 7-f 5>H1 

4 4a ^Wo^oXZ-frV-i 5 h'^^67S-5TXi7S 1 7 
0£®J&U 0tJA«^D> (b) ©-r*> 

C*ltC«toT. 7-f7>h'144bC(l 
?- Kill 5 0 bizMl.X±)l7 7 7-<>mzP' m 
17 2a. 172b (V-X • K U"T >®« 
n^>. CW#D>^t>aAIITIi, 0"ItU£. B 2 H 
6 (5%) +H 2 (9 5%) ©g-&7tfX^X'5'Xv{t: 
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\t±mm<D#>)i'>j^>m (7-f?>Ki44b) \z± 

£-5-75"T\ Kft«e^zksil<:*MiJ: 9 ^< 
tlT. 3S 1 (Dftffim 1 2 o *-csjarr*. 
[0 0 9 U EI 2 Otc^TJ:^;:, 7f 5 > K l 

4 4 b^api^tC/^U-f 5 K^&ft-S^X^JIl 7 
4£^f£L. CW^SIT, fiBJAtf, U> (P) <D-1*> 

:ni:J:oT, T-f 7>h'144a Icli. 
y— h«S 1 5 0 atCtt Ltt^777-f >WlCn + H 10 
146 a. 1 4 6 b (7-X • F l"f >6S«) WMtfLZ 
tl-5. d©}§-&[;:t>. #Jx.t£PH 3 (5%) +H 2 (9 
5%) £7°^ X^it L . ^-ntCfcO^fiKSn 

*>T*>ttJ:8i<fr&ai;nT. 20t 

[0092] #tc, 1212 1 tc^Tiotc ar^au^i 20 

5 4£J£fi£L;fc&. CQJMIfeftKl 5 4 £jI#!Wtcx 
7f>^LT3>^^7 h#— ;H&»J«Lfc«. 7-7. • 
K l/-f >mH 152a. 152b. 152c. 152d 

[0 0 9 3] C©=t-5(CLT. CMOS^jgWTFT^ 

ix.t»if;Hxi 1 4 o*?f fssn?). fc*. jim 

[0 0 9 4] (i3©ig) 02 2i:sti5 

fC. CMOSi*OTFTSfllA5ilif/W^Il 4 
0©±»c»#JB < tLT©X3|«+->*JB^6a:*SS*» 1 30 

6 0S*lSbft8. ^©Sfll 6 O^LT, »ffliy 
/HXll 4 0WLT, i2 0 0mmxi3 0 0mm 
XJP£1. ImmOy- 5X^'E>fc£^2 C98*fl 
8 0*ftSt)Wt«. ^('. «*JB 1 6 0 Ci^JDATl 
tf*->ttf8g£Srt:£-ti-. «2 0S« 1 8 0 tilr/H 
7.B 1 4 0CD«i*»*-r*. SfI16 0(i« 

1 8 0«a*&»***!«l*LT#'JV-£«fl:3-tt-*. 
[0 0 9 5] «4CDIi) Jfcfc, 0 2 3 taST J: 3 

ic. a3ttt*s*»6itt**ioa**i o o©n*e. 40 

mz.lf. &ft#3 0 8 nmfflX e -C 1 I*->71/- if 
0 0 LTi 1 ©#gtJI 1 2 0CK. C CDXHT- 

h. $ i (Dftrnm i 2 o t»r*x*;i/^-*©Bi»s 

HS&LfcfflJdioaRfCtt. » 1 ©»«JH 1 2 o £fl&j&-r 
a**B&L&^«fc-5JC, fiaj^fcf 1 50mJ/cm'<6^ 

0y*.tf3 5 OraJ/cm' < S^WXJfc.H^-SftOJBi 50 
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^XC«MNT«. ^<Z>iS£*. JR 1 1 2 0 £#lf£ 

ftiBJB 1 2 0OJil*J*SJ:^/*fct4»aK*$U»T««*« 
[0 0 9 6] fr*3. X*->vl/—*f©flMttt. /*7h 

m (Mlf8mmx8mm) ICXtf-y hRSItb CKOXtf 

fc, 5^ >t-A«i*t©»^tt. BfSO*ffi«* (08*. 
tf, 3 7 8mmX0. lmra^O. 3mmS:I^C<, & 

[0 0 9 7] dcDipKLTlg 1 ©#f|tJf 1 2 OTiiJflS 
H*«jB£3-8-T*&. 0 2 4 (c^-TJ;5(c. »Ir/t 
-f ^1 1 4 0 ©W>^» 1 ©Stif 1 0 0 SiS^t. -€-<D 
Ilf/H ^I14 0ttS2 <D**f 1 8 0 tC^^ 

[0 0 9 8] ^('. jtJ^^^-rXJi 1 4 0 

3|gl©#8f/f 1 2 o^x-y^>yicj:oi^*-r^. 

©IS*. El 2 5 IC^-T «t 5 IC. CMOSKWTFTA' 

S6 2©s#i 8 otcte^sn/bafayAW^ssi* 1 ^ 

[0 0 9 9] CWJ^KLTaM&Sn&Wfflty/W xg 
Silt 08>U±\ El 2 6 (a) IC^-Tct^fC. ^7Xf 

•>-^^^e,7i^7U^->y;ps«i 8 2_h(c^«$n 

*ntCPU3 0 0, RAM3 2 0. AttSTJisIBS 3 6 

o. M^^cine,c7)[piifstc , ®j!i#^$&-r^fe»»*i^mj i a 

3 4 0 tfiy l^->7Ml'g« 1 8 0±tCjS«S nfcV'f 2 
2±iZMl$.2tlT\,*2>?tlf>. EI2 6 (b) (C*-r=kp(C 

[oioo] [jg i <D-£tem<r>&wm 1 ] *5£w<vm 1 

©*M0iJl?«. S1©M1 0 0±IC, tK^WOT^E 
^77^->'J3>l)i^fj;5Il©MIl 2 0£7"^ 
X?CVDffi (4 2 5*0 {CiO^bfcA*. LPCV 
DSHCioT/SfilLTfc. 2%liffiCD7K^^-&Wr^.T 

(D L P C V D m T ^ fi£ b fz 7 ^ ; 1/ 7 r 7. > 1 J n > ^ fg 
1 CD^gf® 120t LTffl^TfeiK 
[0 10 1] [Bl<D$iM&l(D&Mm2] *mAV>?&l 

(D^mmx'it, $ioigi:*nT. sgiostn oo 

±(C. 7jcm-g-W©T ; E^7 7 7-> , J=l»K^e.^£^^l 
©^glll 2 0*7*7X?CVDffi (4 2 5t) (CiO 
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atii2otixffl^5. -r&*>-<3. «io 

$W60!I£P>I«. HI 5ttV»LH2 5*#flabTBiWUfc 
#!S*ff5 3S«. *«Ttt. H15CSfJISl©IIi: 

*^t. o o±ic, ttmpcvDS 

n>jg| (SB 1 <D&m m 1 2 0 ) SJIMfcLfcetl*, 02 3 

s c s ■& s ewe, sgia>#8iHi 2 oic**-f:*->£ 

[0 10 2] Cut, SBi©#f§iB 1 2 ofc**-r*** 
[0 10 3] S-T, ^lCSIItUT, 01 sk^-tsbi 

[0104] sfc. Wh2?>mtvx, 01 5t-*TSBi 

OliTi 1 1 2 0 * 1/ 1«. M2 0IS 

7yUa>Rl:iAlTfcJ;lri. coj^fc^-f 5 >^ 

T**-r *>**A-rn«. Jt««if5^x*;u=F--c3!i 

1 4 2 £7B/£T£fJK7KiS^:t>£igAT3?y!£ (SB 1 
COM) iifcttLTffil3MTfflS£llM.* 30 
[0 10 5] £6lC, SB3(7J>0iJ<!;LT, 01 5(C^-TSB 
1 ©ISTSS 1 GD#88Ji 1 2 0«iff£Lfc», SB 2 ©I 
STtPs1I14 2, :fcJ;l>*TFT©^I&Jf £^/&T--<i* 
'>'j3>il4 3«»l«l/fcfilB. U— *f7--)UZ& 

1 4 3*fct*tf4 2 5*Cffioa«T»«U*:IRlC. SB 

i ©#8tJi i 2 o »c*£nT^fc**a»BMrrr<5 c t 

-5. 

[0106] [sb 2 comm&n #3sbji©sb 1 ©hjs©^ 

ffiWAttWiUT. 0 2 4$#ilT. SB 

lOltfl 0 0©ffliJlC#acDTFT€:^tr?SMx/S*-f X 
|14 0£i6£b. Ctt£SB2 ©S*f 1 8 0l:fe?LT 
&HiS*ge (*«3fc3*g«> o>7 fir 4 fib*) 97. 
S« (Ilf/HXgi) ©i2jt73^^lttB^-r^. 0 2 
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02 811 CW&Il^gefCffl^itZy-^-T ^ F U 

[0 10 7] H2 7JC*3^T, #JgSg©il£Ji«7Kge 1 
OH 7i7T--C y'v h U i77,S«4 4 0 t. Z.<J>7$7- 
^7"Vh^7S«4 4 OfcHf^OWIHS^bTWO^ 
fc>£nfc*f|pJ»«4 8 0 <h, dW*tl^S1g4 8 0 i:7i7 
f-f7"7 hU^7;S1g4 4 0 tOMl:»A*nftia4 
6 0i*^«i)S$nTH-5. TZr-i b 'J £X 
S«4 4 0 i*ffp)*«4 8 0 itt. *t(6lS«4 8 0©^ 
^^(C»oT^fi£^tlfc^-v y^ttCy-JW (0 

uOy-;WOrtffi®««S4 6 OOSAIitSft 

^?>^S4 6 0 ^SEttATt. $eii4 6 OSriJALTc 

[0 10 8] *JB»C*t»T. #ffl£«4 8 01*7^7 
-f7"?MJi'XSS4 4 0 ( J:0fe'h$<, TCr^Zf^ 
hUf^aSS4 4 0 4 8 0 ©*»*<fc 0 

WfcfflWtca. 0 2 8 ^tlLTtM^^SIi® 
S§7 0 O^x-iS'^ffiKllHlSSS 0 0^ K7-f/t-f4 
4 4 7)^B£$tXT^-5 0 

[0 10 9] *f(6]S«4 8 0feJ:rjCTi7'T--i- 

h'J?XH4 4 0©)tAStffli©®i&SUi«7t(l!«-ffl«tC 
tt. ffiffl-T-S^SwaS. TN (y-f^r-y 

K^f^y?) =E— F. S TN (A-A-TN) ; E— 

^U:7*7<y^-F©SUfrjfoUTfilft«4 2 0. 5 0 

ST*^>«-&IC«, Z?~? b 'J y 7 AS1S4 4 0© 

S#J(Ctt/\*-y :7 5-f h 4 0 0 tfiBesn-s. 

[0 1 10] £©J:5K:«JSLfc*ft**«&«l OlCffl 
Wc7i'f'f7'7HJ?ASfi44 0TH 02 81:* 
T<kpiC. 4>*M«*<SII&©**£?T5iIi5{lgB4 42T 

•?-oraaap^* < ai!j08Siffi4 4 4 t^n-s. ®^ 

SP4 4 2T-H. 7JI'5r 7 A, ?>$>)l>. t'JT'rX 

SI7 3 0C»«l/fci*ffl^'fyf>^©TFT5*« 

X-^^7 2 0IC^LT«. y7hUyX^, ly^;P-> 

-^ffliJIB®i[5]SS8 0 0*i«*SftTt>4. ^3t«7 3 0 
ic^UTti. ->7 hly-> 5 X^*5j;l>*U^;i/->7^f«£<l: : £ 
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[0 111] C<DJiO\Zffif&Lfz7?T'< ^7hU^7 
M4 4 0l:^^T, x~^igl&0K8 0 0&£tf;£ 

T 6 iPiC0TFT7 ch;!?^^:^CMOSlHlK^©lC 

4 0CH KlilHlg§fflc7)N^cOTFT6, ^SftlelS&fflO 
Pi^T FT7, te^Ztrnm*-! y^>^fm(DNm(DT 
FT5^b*^)31g0TFT«^nTl^o 

(DTFT 6 ^mW)\B\mmO)PM(DTFT 7 i^lS!^ 

i^T$>^>fc«-T> m*mumj&&m--te(DT\ i29i: 

TFT 5 W^UTS^o 

[0113] m2 9(c*5^t, mmx-f v^ypmcDT 

8 0 t»|filS*Si^K3&«»S3&«, ^-rnco 
TFTt), »arT*J:5fc, **T/H^il4 0tL 

T»io««iooi:»asnfct)(o^ »2®a*n 

8 0l:fi?SftfcfcC!)T*4fc6, liiii 7 OH, 
TFT5©*t)±Ifll:»*. ^£T\ *»IRTtt, M 
RQffiHRl 5 5 1CB3P 1 5 6, 1 5 7 ^Ml, iPl 

5 7^?>T^(Cfp]^oTiiJ^«ffil 7 O^SaSLTl^ 
iiCJioTl^. fif^T, SIt/H7I1 4 0 CO* 
ffifi«C*fUT*a4 6 0 £^LT*fftS«4 8 0rt**f|pl 
n«ST*$oT!>, Itiil 7 0<h*f^aiS4 8 0 
JC^Ufc*amH4 8 2 tOWTtti!4 6 O^^ffijf 

x-r yf>^ffl©TFT 5 tc&^x, y-nai so 

tt*j£« 7 3 0 CD-g&T£> 0 , y — Xffi« 1 9 2aCl 
SCWtCtttt-ray— Xii 15 2 ettx — 2 0£> 
— £*5. IMIl 7 0MP15 6^L 
TFK/Wl 9 2 bfc*ft»K»|*LT^*. 
[0 114] 1^3 0ft^LH3 4S:#RBUT, CICOT^ 

5^^y > Thu^xs«4 4 o<Dmmjj8k&mwrz> 0 m 

^l^T7^r^ 77 h U^7l«4 4 0 ^®!ig-r 

[0 115] *«©«ft*S««(0«ig*ftO5'6, ^ 
®7i^ f 77 h 'J J^««4 4 0 OBiS*aTH * 
■f, HI 5^LH2 56#lLTRMl/fc*fttB 
&L Bl 3 0 (C^TJ: 5 \Z, 5^*«^6tt*»l<3!>a«- 
10 0±JC, **^*©7 : E;U7rX->U=3>iR^&>S: 
<5fg 1 cD^gl® 1 2 0 £»j£T* m 1 Oli) o 

[0116] #(C, fg 1 <£>#l£f JI 1 2 0 (DJttc + BBJB 1 
4 2«rJgj£Lfcfg* ^CD±(CigibIHJg&ffiC7)TFT6^ct 
tfHISiyW 7?>^ffl^)TFT5*MtS (^2CDX 
S) - 

[0 117] ^IC, S3 1 iC^TctplC, tHigX-f y^- 
>yffl©TFT5©HK>ffi«l 9 2 b£ffiM§-r*ffi 
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^ct^®sxrr5 i >^c7)TFT s^»rtsnt^ 

4, 1 5 5, y-»h«Sft«kttl 4 8*ctOC+M«l 4 2* 

a&WKx^^u -t-ti-enowwiiHP 15 6, 
157 *iti^(c^j5g-r^>o 

[0118] ^tC, 032 IC^-Tcfc O \Z, iSX«S 1 7 
0 S^tiET*. -*<&l|gj|L DMS 17 0H MP 1 5 
6^3>^h^h/^-J^LT, FK>1I1 5 2d 
t^LTH**^ yf>^ffl©TFTOH U-f >ffi« 1 
10 9 2 bi:ta6!il:8ttL, PiPl5 7^lTS 

1<&$M«I 1 2 0t»tSJ:5l:»lSSns. C^T, 
■Kill 7 0$ITOl^^MimC«^ 
^gl 1 0 *2iiSS!TJgJ5!cT£, iSgiSS 17 0 £7V!/ 

[oi 19] ^33 (c^-Tct o \z. mmm i 6 o 
*r 1 8 o zmm-r z> cm 3 oig) . 

[0 12 0] ^tc, SBioStti 0 O0ll«i>5it 
20 S/7U-1f-«S«»L, » 1 <D»«a 1 2 0 TiWItS 
»l©S»10 06«l^t. 
§l#«**L^Saf©**SbS:U<Z)T, TFT5, 6 

1140 <&*ffi«fc:»o&fB 1 1 2 0 tUtefe-T 

[0 12 1] Z.tl\Z£0, @3 4CiT7^f^7h 

U^SS4 4 0^n o z.cot^'t^ 77 Y } ) 9 
XM4 4 0T11 miilTOsWIiTm^ll 
4 0 ©SBfitCBttJUT^*, fcT, 7^r^^7h 
30 U^XS«4 4 0©»gf/H7il 4 OcoaffifiiJtdBB 

SlfflaSfT^^ l>fr£>mz. iI2 8l3tJ:5{:, igffii 

f/Hxii 4 o<ommmtitifaT&&o\zttfam®L4 

8 0 *7 Jf-f 77 h U *7aM4 4 o t->-;w (0 

4 6 0 ££tAT£„ ^<£>£SJf^ 7^tV 77 h U ^771 
«4 4 0 £*fftS«4 8 0 t©Wl:«a4 6 0 

[0122] ^<d&o\z. *mm<Dmik&^s 1 o\z 

40 fflWcT^f^ 77 h 'J ^7Sfi4 4 0 TH WfBM4« 
lZ&tlttmm&Lfr*>frZ$IZl<D&ttl 0 0±tCTFT 

y-y^7^ifi^5&^iB&^2 0S«i 8 o 

OffldC^iblHlSSfflCDT F T 6 -^Hi^X-r ^>7^CDT F 
T4^i?l7A<Xil 4 OSC^L&fcOSrJB^ 
Tl^o Z<Dfz&, TFT 5. 6OS!ifiB#JC»4Sl<0S 
#1 0 0©±TS3S»«^iBiJ»tt*+»icfT^bfciaK 
*tttTFT5, 6^MTt§OT, h^>> ? X^1# 

50 fc, KA»$SB1 0lcHI»lc««Sn*OJ4. Jcffifc 
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[0123] [JB 3 W^SSfisJ] *^BJW^ 2 WHSSWJg 
Sg©*#:0yi: LT. 0 3 5 L0 4 2 IT. f& 

i ©s« i o o (Dmizmmrj^ not b-c. $g 

1 ©g*H 0 OlCTFT£Jgj£U £*l<£gS 2 1 
8 0 \zmM-htt'&. S SK* 3 ©«;tf2 0 Olefin bfc 

a*^a i o©sa5^^-r»f®0-e$.^) O 

K4 4 0fflI*65*MH ^2©*Sg0iJt|s|« > 0 2 
7*>J:tf02 8^#BgL.Tittiqbfct*50T$.^.©T, 

[0 12 4] 0 3 5IC*5^T. *fI(Dlif§8fl 
Ote. 7>?7-<< yvhU^7XS«4 4 0<h. dCDT^T" 
^y-7h'J^XS1S4 4 OlCf9T£<Dr.J]Bi£;frbTMD-& 
t)$nfc*KS]S1S4 8 0i. C©*fp5]S*K4 8 0 
T-<^hU?XSfi4 4 0 tCDRSJfCfefA Stlfci&ll 4 
6 0 <t^blM&«J&£nTtA£o *#IT'*k T^T-f-y 

T, lESjlEjSSfflwP^roTFT, y=f-> 

tfm<DN$kCOT F TA^^:^. 3 mm<DT F T 7^1^2*1 
Tl^&#. 03 5!Ctt. ^n60TFT©5S> IB®)© 
8§ffl«NS!©TFT 6. *5 J;^il^7.-f •v5 L >^©T 
FT 5 C9^£-tk bT&-2>. 

[0 12 5] ^JIC&l^T. IBKilsJSSfflCDTFT 6*5«k 

umm^ 7?>^f«TFT5n n-rn*>. ^a>-r 

•5£5l:r t lif/HXil4 0tLTll©S#10 
OtC^^n^fc©^*. fg2<E>g*j-l 8 0\Zl&W2tltz 
S3©I»2 0 Otce^^n/cfccDTafe'Sfc*. g- 
TFT5, 6te. IglCD^l 0 0 ±\ZWl$.lsrzt%CD 

f iSm*Sl 7 Ote. 

SPbI^KI 5 5©±S(C^fig^n. *f(6]S«4 8 01: 

mi&vfz#imm®4 8 2 tcop B ^T^4 6 0 zmwi-tz 

[0 12 6] @3 6*HLi4 2£#BgbT. 

7*Vh'Ji7XS«4 4 0<Z)Sjg*a*UiB^-r-5„ El 

3 6)iUL04 2lt mZlstzW,2<DnMV>WM\Z&Z> 
.*S^l>I7?f^ ^7 h- U ^X*«4 4 0 £§?jgT 40 

•5 i&<z>i*§Bffn50 

[0 12 7] ^fiajcD^^^gl OOS1^©5 

r. 01 5/c£^l,ei2 5 ^mmLxmmvtz^mtm 

10 0±II, *itfCD7 ; E;!'7 7X-> , j3»i^e)S: 
SSg 1 ©#8i/I 1 2 0 £J£fi)c-r-5 (Sg 1 ©IS) o 
[0128] 'JK\Z, M 1 ©ttSHJf 1 2 0 CDllC'K.gji 1 

4 2£^fi£Lfc't£, -^<Z)±{CigI*)[5]ggffl©TFT6:fcct 
l^Bi^T.-l' 7f>^«©TFT 5 (Sg2(Z>I 50 
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*§) . 

[0 12 9] ^JTfc. Si^X-f 7?>i'ffl©TFT5 

-rut. 02 s*mmi,Tmn\stz3Lo\z. y-bmmi 

5 0 itjk&fa 7 3 0 9 . V-7.tt<I 1 5 2 e 
ti^-^^7 2 0©— gBT$>-2>„ 

[0 13 0] &fC, fflSRX'T 7f>fffl«)TFT5fflH 

r B ^-affii5 4. 1 5 5&£vy-bmmmi 4 s^iit 

&GgtCX-;/^>;7*U 58P 1 5 6 ^Jgfig-T-S. 
10 [0131] JfcK:. 03 7 \Zm-T& o tC. Bisitttg 1 7 

o^^fig-r-s. ^cD^m. HStmiii 70a, nai 5 

6*3>^h^f-*-;l/iLT, Kl/-f>tll 92b 

19 2 e \zmm$b\zmk-?z>. Mstmsi 7 

0 ^ I TO^*^«f£lfc«^C««MS811 0 ^ 
Si®IJTJB5j£T-g\ iB^mSl 7 O^T^S-^A^O 
&S^£>^fi£bfcJg^{Ctt. ^H^gfi 1 0 £Stt^ 

[0132] #t-. 0 3 8 {c^-r«t ^> mmwmmm 

20 ^J$.-5U«7K^ttC0»*SiJ^i:^e/j-S)^2©^g|® 1 

6 0' JjMT, 7-^7Xli?i:l,^t^«ft8 
2©lttl8 04Mt5 (fg3CDZDf§) . 

[0 13 3] A\Z. ^1©**J1 0 0CDa®#J^6x^ 

->-?u— y-jtsisitu w, i ©#gtji 1 2 oTidgis 

#t££b£t>-. IlT/HXll4 0©I*f,Il©S 
Ml 0 O&mtf?,, Z\<D£g. §l^fi]^L(C$(3i:0^ 

^^b^^icotr. tft 5. 6m\z\tmm&)y*-i'rf 
tkcu^. $.tz, 03 9 izm-f£o\z. mm^^-i^m 

1 4 0©a®»;:tt*bT^&Sit 1 (Vftffim 1 2 0£|& 

[0 13 4] 'Alz, i4 0l;Sti5l:. iifA'-fx 
@1 4 OCDS®#J(C*fbT^S 1 9 0^^bTm3CD 

»#2 o o^«#-r^>c 

[0135] ^(C. Sg 2 CD^iSH 150' i: bT^ffli 

b. ^ 2 (Dtt-mm i6o' 2 ©s« 1 8 o zmffi-r 
z>„ yKmitmmm^m^rzm^izitz.co^mitmmm^ 

7jc<!:S«$-&T. ^ 2 CD^gtS 1 6 0 ' T'^2CD»^1 
8 0SfiJglT?). ^(C, 04 1 (C^-T«fcplC> jJlfllxA' 
•f^I 1 4 0©^SffliJ(C#^UT^^^2©»g|@l 8 
0£|Sfc£"r-5. 

[0 13 6] -^©^. Z^^i'yvhUi7X»«4 4 

oa^/s-r-5. 0 3 5 izffk? J: p ic, mmmmi 

7 o<DmM&£ztmr$t&mmi 5 5©^®ic*fbTE(^ 

m (0^-fr-f. ) $r0eKb7c^. 5k*>^Si^©E|p| 
b^«.^(c. I«rAW7l 1 4 0l::*fp5] 
-r«>«i;^tc*tfS]S«4 8 O^T^x-i'T'vK'J^XSIfi 
4 4 0iy-JW (0^-fcf-T. ) IC=fcr3TgA0^t)-B-. 

cne,w»«pgic^^4 6 o^i^A-r^.. -e-w^. 7 

h U^77.a«4 4 0 t*f[6lS«4 8 0 tcOFd] 
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\zrnn, 4 6 0 z&m Ljt&n^gm i o c 
[oi3 7] z.o>£oiz> ^Bmizmzmghm^mmi 

0\zm^fzT{7T;(Z?-?hVt7Z.&m.4 4 Ote. Bf&tt 
*IC«ftfc53e»«A>Sft-5J8l Ol#l OOiCTF 
T*«&ft£#TJejG£Lft&, C©Sfl 1 ©Sltfl 0 0^ 
bI2OMl8 0^g?^lt. 7-y^7Xlfi 
a*&fc**ti6fcJ63©*#2 0 0 ©«»::. KtblsJSSffl© 
T F T-^iii^T.'f ^ >^ffiCDT F T Sr-^tJ»M?/N*-1' X 
Jll 4 0£tto?rLftt>©T-&-5. Z\COfzH>. TFT©© 10 
jfiBlCttft 1 ©«*f 1 0 0±T5^a«O»«Ht*+» 
lCfT*>LftM«#:#TTFTS:J&j£T£-5©T. K5> 
■>'X^#t©infcT F TSMt5 I tid^tS. * 
Ac. &H^5KgHl Ofc*IKK:Sf*Sft.a©tt. &ffitt 
y-^7Xi»6&5S3 0»*f2 0 0T-&-£fta6, « 

[0 13 8] $£(3, Ilf/HXl 140520, m 

^■-r^tztb. niTm^ii 4 o^i3©s«2 o o 

KHE^blHEAfcttSRT?, lir/HXl 1 4 0 tt. SB 1 
OStfl 0 0CTFT*Jg*Kbtt€ro8MI«!il©SS 20 
T**. -tnSfc, *«f;W7»14 0S»*UTH< 
BKfc:. I^til 7 0©»ift!ftffc-P^Ttt, ^3l5©$t 
lOiSTi^OT. TFTO«ifi*jSC^tiTttSCS 

-r*&5#ft^. 

[0 13 9] [JS 4 ft&. |g2©Hig0lJ*Jj; 

u ^x»«^«fi£-r«)S*©^T*?g i ©a# i o o tc 
^je£U ::ne©*E£S5g0iTSS2 0S»i 8 oab 

ft#. 7?f^7"7hU^^S«44 OSr^lJEKTSSS 30 

m £ & * s t * o tzm&T't n^tm * ©si 1 ©s 
^^•E-n-en 1 *5c©s#ire^ ltj ^r-f7'7h | j? 

[0 14 0] fctAH 0 2 SK^TT^tV ^ h 'J 

•3. =f— $®mMim&% o o*5«t^^E^ffis&iHjK7 o 

f-T, MJ**»«4 4 0lCJgfiK-r^# 

H*SB4 4 2^#©5%. ■?•©— SB-roSr<5rftfe©IBl 40 
©S#l 0 OldtfttTJgfiSU #31 1 ©S*t 1 0 0 fr<=> 
7*5^ ^"7 h iJi/Xl1S4 4 0©MtlTffiffl$n 
5fg2©S*;fl80 (*5^ttS3OM2 0 0) ICiS 

^XM4 4 0 «C»J«T^S«»EJ»©-»«:Httfc© 
*1©1*1 0 OlCJglSU SSlOl«10 0*67 

ig2©s«i8o (ft*uitt*3©a*r) ic&igi&iuss 

[0 14 1] 50 



mivftMrnit. *^ttn7^77A-/'jD> 

mfrbttZtzlt). SiS4©XgT\ SfSl©#giJI (7^ 
f-5<t. $ 1 ©»SI$IsEt57t^7 yij 3 > 

u -> 'J =i >«»;:ffie»-r<5 1 1 tic. as i ©#?& 

B*»S**;tfxa»3g£T*. d©ft«6. SSl©#lSiJf© 

Bte^-rsjittf-cs*. sft. *«gma. mi© 
^nwiJcx^^-jtsrHSitrs^-fet. si 1 ©#{ti;i 

£;®I5&T& -> U n >fflt©ttR*»«{b < ©(C^^-B- 
T, ->U a>^(cBg^-r^x^;P^-7t©x^J^-^ 

s»«£i::seft:£-e-*. ^n&. sgi©» 

'J n >■!*««« L. ft irHeHrtT. x* 
;i^-^ft©H^x*jU^-;ft£MStTS££a*T#5 
©T\ Mil ©#fSSe©Brt&-5^te#BT©§flg!£;*.A 

[HB©fB*ftlft«3 

[iai] (a) . (b) tt^n-en. 1 ©* 

i ©iiti i ©*tt±css i (Dftt&m&Mi&Ltzm 

J ?£-aVrxg»r®0. *3«tl^C©Sg 1 ©XS©^«»JSr 

*-ri*§®T®0-ec&3<, 

[H2] HI (a) . (b) (C^TIg 1 OI8TS 1 © 

©^ms©±tc»^A*-f x^^^bft^sr^-ri 

8»rffl0T<&.5. 
[S3] B2»CS-T!B2 0XeTj|SlO»«JiO±tff 

Jf L Tig 2 ©S#£«3g L ft ti^ 

[S4] ia3(c*-rig3©x*iT»MT : /\*'rxBfcgs 

JBtfl* 2 S4 0IITI1 

35-3. 

[0 5] 04 JC^fSg 4 ©XflTSfl 1 eo^gf^lc U— tf 

«^£^-TXiIlgT®0T-£>'3. 
[0 6] 0 5lC^-r^4©X8-cmi ©a«*i08tbft 

<& *r x m IW® 0 Tfe -5 . 

[0 7] *&w<Df&i <DmmoyMm\z&,z,mm?/u * 

ft g i: -t © ^ jg ^ <h © K 5 T ^ 5 7 T 5> -5 . 

[0 8] 7Km^W©7 ; &;U7 7'X->U=i>^tCL — tfJt 
<£HB|ti, 7 t < ! : #©7KS-g-^Si:. X^^^-gftt. U 

— *f x&mtt I, tztzoyis'jz} >m<ovtt& tv>m&&7jk 
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[0 9] (a) . (b) itttlt'tl, S^lpJlCfcHTX 

n©7< >f— A<D(B^(pHlfe^SX^.;^-^ft© 
[ilO] (a) . (b) , (c) fi^-n-e'n. 
t-AtioT U — tfJB «-r S * ISA W *r 91 

0. :©7< >t*-ACDi|ii^(RllC*3ltl>X^;U4 : -^S 10 

0 S l/RBStf * t * fcx*;i^-3ftg*RNtWK:se 
[011] 04Citl4OIii:t5^T, tf3t** 

[012] *891®£2®Htt0ttft£fK«m7 r /'<'r 

©Xg{C*5V>T. C©^5 :: /N*-1'Xe©*M#J(C««e 20 
$>■£><, 

[013] 012 (CTF-f fg 5 ©X*IT?g 2 ©«#£SEflS 
Sid* LT, SIfA*-f7l^3® 

[014] 013 fC^-TSI 5 OliT* 2 ©S#£f!l8S 

[015] *«W©IB 1 ©SfeftOHJMtJc^SjaEJBt^/W 
XS«©«[jfi*ftOJIflc«tUT, SBl©HJfi«C^^ 30 
T. T F T Sfll A 5*«f/X-f XSf Sfifit 5 C* t 
oT, fll 1 ©»*f_hfcJB 1 
£^i&Lfct£^£STX*It|frB0T;&-5o 

[016] 01 5»C*rxe-C»J«Lfci|ii»#J«*/X^ 
-x>^bfc«l^**-rxeWrSBIT**. 

[017] 01 6KSTX«T»J«Lfc»tt©iMMtt« 

»c*ffi«»cy- haswKSJBricUfc^ss-rxeiwH 

[018] 01 7 hffiilo 
[019] H 1 8 CSTltty- 

a. *i#«i:pso'Ftt«i*!iiArsi?swtii 

8tf®0T$>&. 

[0 2 0] S 1 9 i:stllt*^ft«i: PIOM 

£S.TXg#rM0T<&£. 
[02 1] 02 0 K*fXST¥i»#«K:Nl!©5F««l 



[02 2] 02 1 CSriSSTTMf M 

sg 2 ©»**£&* Lfca^ss-rxawaiiaT**. 

[02 3] 02 2 ICSflgTilT/H XJBKS 2 © 

s§ 2 ©»«jiTij«*ifiji $-&**^**-rxewfSH 

[02 4] 02 3 l:§-rigT-1 2 ©frgtB Titigf £® 
SWfcC^Uifcfc^SiKt-XSWffiBITas. 

[025] H2 4i:*-rxe-p»i©*tf«:a**bfc 

L fcflff £ ST Ig VrS 0 T * * . 
[02 6] (a) . (b) tt-ttHfn. *5£W<Dmi<D 

ill, SI 0*16WtC«*»il7 s /t'f X*71/+y^ 

[02 7] *KW©S8l©*JfiO»IRK:t**»Bl7 f A-r 
X^fi©Mit*i*©^:#:^Ji:LT. Sg 2 ®£tt0gt;:ffi£ 

[028] m2 7 \zm-fm&m7!kmmzm^tz7t>^-< 
[02 9] 02 7 »c*-r*a**«j«©5»*jsr»fs 

[03 0] 02 9tZ.7*T797-<( Zf-V h >J ? X&tfL<DM 
j&Jsmz&KX, f l®l«±i:TFT$^Lfc«f 

[031] 03 0 iZ^Tumx-m 1 ©S«±{CT FT5: 

[032] 031 iZ7K-rj:mT'mfflmmmizmazM& 

[03 3] 03 2 (CSTXgST-TS 1 ©SttXlCT F 

fI^LTB2(5S»^f L*>*»»CJB10» 
MUBICU — »ftt*flMtLT» 1 
-TXS»T®01r$.-5c 

[0 3 4] 0 3 3«C*rxeT»gl5 f /WX»*»6JISl 
©*#*iWa*Lfc«©*^£STXSWrffiBIT*-B. 

[03 5] *»9!<&»2<0£ifi©»l8lC«4»fit7VH' 
X^®©Mjt^©m^fis|<!:UT. S3©^MfiBJ(c^^> 

ass&a ©gS6£^-figf®0-e<& 
[03 6] 03 5Jc*-r«aas5%*fitcfflt»fc7'*7 i -< 
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TFT£0j£L£«l^£^Tl*iB>r®0T-&-5. l 4 6 

[133 7] i 3 6 l:STIgTl 1 ©StJ±l:T F T S: 148 

»J6JcLfc». I*ti*»*l/t*f**tIiiBH 150 

T&-I>. 1 5 2 

[03 8] B3 7CSTl£TIH**««:«M£Ufc«. — * • 

TFT*Jj;i;iB*ttS*fll>L-6*Jlt5*/WXHKSS2© 154 

#*H£fl*LTS& 2 U U^SSMcSIl© 156 

tf#£Bg»UTSg KDmtt&Mtf-tm?*: 1 6 0 

stiiiwaiTfts. 1 6 0 

[03 9] 03 8»C^fIgTj3qg|^/W7.Jf^e>|ill 10 170 

©**t*i«**Lfc«. Mt7VWXJI<!>Xllfi>lca«!ll 172 

lcD^gfg^i^*LAc»»ti^*^-riS»f®0T'afe 1 8 0 

-5. 18 2 

[040] 03 9izm?j:m-vmm : Trt<ixm\zmz>m 190 

l©#f§SB£(Sfc*L;t&. ifflilif/HXiCSIl 192 

\zmmm&ftVT&3<DgttZ:»mvfiim : ?&7*-rj:m 1 9 2 

IrllT^^, 2 0 0 

[0 4 1 ]■ H4 0 i:wtigTi«f;H^ii:»*l 3 0 0 

*^bTJB3©*«*»«bfc». g§ 2 IT« 2 3 2 0 

©a»s»i#u b*^*atc»«5*n-f xjii:a*sB2 20 340 

0#M£N3&ls&W?£«rxaVrlBBT&S. 3 6 0 

[fffOK9« 4 0 0 

1 IlrA^Xgi 42 0 

5 BStX-f y^^/BOTFT (iifA'-fX) 440 

6 I^S)[sIgSffl©NSJ©TFT (ilf/HX) g) 

7 BftHlKffl©Pa!©TFT (*I»7 f A'f^) 442 
1 0 Jg^^gi 4 4 4 
10 0 mi 4 6 0 
12 0 mi (Dftmm 4 8 0 
1 2 4 30 4 8 2 
140 SEfilx/'H'XJf 7 00 
14 2 $>ffl]§ 7 2 0 
144 7 30 
144a, 144b 7-f7>F 800 
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(y— x • K k > 



15 2c 



1 5 2 d y 



a. 14 6b 

. 15 0a. 150b 
. 152a. 152b. 

.155 jemifeftn 

.157 ma 

' m2<Dttmm 

a. 17 2b P + € (V-X • KK>««) 

a y-x«« 
b Fl"f>«* 

«3©a# 
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.5 0 0 «3tffi 
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